minimum electrophilicity principle (MEP), 8 etc. as well as the nucleus independent chemical shift 9 values calculated at the ring center, NICS(0), and 1Å above the ring, NICS(1). The statements of these principles are as follows: a) MHP: "There seems to be a rule of nature that molecules arrange themselves so as to be as hard as possible", b) MPP: "The natural direction of evolution of any system is towards a state of minimum polarizability", and c) MEP: "The electrophilicity (ω) will be a minimum (maximum) when both chemical potential (μ) and hardness (η) are maxima (minima)".
Geometries are optimized at the B3LYP/6-311+G(d) level for C 4n+2 H 2n+4 , (BN) 2n+1 H 2n+4 , (CN) 2n+1 H n+2 : n=1-5; (BO) 2n+1 H n+2 : n=1,2. For polyacene analogues of boraxine with n=3-5 no convergence is archived. Single point calculations (B3LYP/6-311+G(d)) on the experimental geometries 10 of polyacene analogues of Na 6 are performed for the Na 6 units without the ligands. All the molecules are found to be planar (except C 7 N 7 H 5 ). Chemical potential 11 (μ), hardness 12 (η) and electrophilicity 13 (ω) are calculated using the formulas:
and A being the ionization potential and electron affinity respectively, calculated using the koopmans' approximation in terms of highest occupied and lowest unoccupied molecular orbital energies.
The geometrical parameters, energies and other DFT descriptors are provided as the Supplementary Information (Figures S1-S5, Tables S1-S5 ). Figure 1 and Table 1 depict the NICS values. All the single ring (n=1) compounds (C 6 H 6 , B 3 N 3 H 6 , C 3 N 3 H 3 , B 3 O 3 H 3 , and Na 6 ) reveal negative NICS(0) and NICS(1) values and hence are aromatic. Like polyacenes all the borazine analogues are aromatic but as shown earlier 3 the inner rings of borazine analogues are less aromatic than the corresponding outer rings unlike in polyacenes.
14 However, a perfect resemblance with the polyacene aromatic behavior is observed in the related Na 6 analogues. Most of the CN-acenes and BO-napthalene are antiaromatic. Table 2 delineates that ionization potential (I), electron affinity (A), hardness (η), chemical potential (μ), electrophilicity (ω), energy (E), and polarizability (α) can be expressed as quadratic functions of n (the number of rings in various polyacene analogues). Figure 2 confirms the linear behavior between α 1/3 and 2S (1/η), as expected.
15
An analysis of the behavior of energy, hardness and polarizability values per ring reveals that with an increase in n the energy/ring value increases whereas the hardness/ring value decreases as expected ( Figures S6, S7 ) from the maximum hardness principle. The polarizability/ring also increases in most cases (except BN-acenes) as per the minimum polarizability principle. The minimum electrophilicity is not expected to hold good as the magnitude of the chemical potential does not increase monotonically with n.
8
Aromatic/antiaromatic behavior of polyacenes, BNacenes, CN-acenes, BO-acenes and Na 6 -acenes are analyzed in terms of nucleus independent chemical shift and various conceptual DFT based reactivity descriptors. Most of the polyacene analogues of the inorganic ring compounds are aromatic in nature albeit with some qualitative differences in their aromatic behavior with that of polyacenes. Some of these inorganic ring compounds are antiaromatic.. 2 ) with SD of the Quadratic Behavior of the Ionization Potential (I), Electron Affinity (A), Hardness (η), Softness (S), Chemical Potential (μ), Electrophilicity (ω), Energy (E) and Polarizability (α) as a Function of n of the Acene Analogues. 
Supporting Information
Regression Model: Z= C 1 (SE) + C 2 (SE) × n + C 3 (SE) × n 2 ; Z≡I, A, η, S, μ, ω, E, α; SE=Standard Error n (1-5) C
